SUMMARY Earlier cross-sectional studies have suggested that CT findings of ventricular enlargement and increased cortical markings in schizophrenic patients are not progressive, but individual patients have rarely been followed prospectively. Fifteen patients with chronic schizophrenia were rescanned on the same model machine after 7 to 9 years of continuous illness and, in seven cases, of continuous hospitalisation. It was not possible to demonstrate significant changes in either ventricular-brain ratio or frontal atrophy scores. These results suggest that the pathologic process responsible for CT changes in schizophrenia is static and is not affected by 8 years of neuroleptic medication and institutionalisation.
SUMMARY Earlier cross-sectional studies have suggested that CT findings of ventricular enlargement and increased cortical markings in schizophrenic patients are not progressive, but individual patients have rarely been followed prospectively. Fifteen patients with chronic schizophrenia were rescanned on the same model machine after 7 to 9 years of continuous illness and, in seven cases, of continuous hospitalisation. It was not possible to demonstrate significant changes in either ventricular-brain ratio or frontal atrophy scores. These results suggest that the pathologic process responsible for CT changes in schizophrenia is static and is not affected by 8 years of neuroleptic medication and institutionalisation.
The presence of ventricular enlargement in some schizophrenic patients has led to speculation about the importance of structural brain pathology in the pathogenesis of the illness.' 2 This non-specific finding could arise from focal pathology of periventricular structures or could be part of a more generalised process as seen in a variety of neurological diseases. The time course of ventricular enlargement may provide insight into the nature of the underlying neuropathological process. Stable ventricular size would be expected with a static lesion, while progressive enlargement would suggest ongoing degeneration of cerebral structures and might implicate psychiatric treatment such as medication or institutionalisation as playing a causative role. 3 Earlier studies have provided both indirect and direct evidence that lateral ventricular enlargement is not progressive. Repeated pneumoencephalographic studies failed to reveal an increase in lateral ventricular size in most schizophrenic patients 2 months to 8 years after the initial studies despite clinical deterioration in many. 4 The majority of computed tomography (CT) studies of ventricular size have failed to show a correlation between age or duration of illness and ventricular enlargement.5-7 Other CT studies have shown that lateral ventricular enlargement is already present in some schizophreniform patients by the time of their initial admission.8 -10
Nasrallah et al recently published a preliminary report in which patients were restudied 3 years after their initial scans. " No consistent change in ventricular size was seen in these 11 patients as a group; while ventricular size increased slightly in four patients, it decreased in three. A methodological problem noted by the authors, however, is that a different CT scanner was used for the follow-up studies. The magnitude of the error that might arise when quantitatively comparing scans done on different machines is unclear, but may not be trivial.
We report a 7 to 9 year follow-up study of lateral ventricular size and frontal cortical markings in 15 patients with chronic schizophrenia, performed on the same model CT scanner. We found no evidence for progression of the CT findings.
Subjects
An attempt was made to contact all locally residing patients who had participated in an earlier study of 12 cuts were obtained in each patient and the slice showing maximum area of the lateral ventricles selected for measurement with a mechanical planimeter as previously described.5 Independent tracings were made in triplicate by two researchers; the reported ventricular brain ratio (VBR) is the mean of these values. Ventricles too small to be measured were assigned a VBR value of 05. Scans from 1977-1979 were remeasured for this study. Some of these initial scans were available only as Polaroid photographs so that the raters were not blind as to which were old and which were follow-up scans for all measurements. Raters were blind as to patient identity and previously determined VBRs.
Frontal atrophy was assessed by a visual scale with scores from 0-3 assigned as previously described."3
The VBRs of the original and follow-up scans were compared with a paired t test. Correlations were done with Pearson or Spearman correlation coefficients.
Results
Of 18 patients rescanned for this study, three had to be excluded from subsequent analysis. Even with sedation two patients were unable to hold still enough to obtain an image free of artifact. One patient was excluded because he had sustained several strokes in the interval between scans making it difficult to interpret VBR progression.
The final patient sample consisted of 13 men and two women. The mean age was 40 + 7-8 years (range 27-52) with an average length of illness of 22 5 + 6-9 years (range 8-5-34 years). At the time of follow-up nine patients were inpatients and six were living in the community. Seven patients had been hospitalised continuously during the interval between scans.
Remeasurement of the original scans in the 15 remaining patients yielded a VBR of 6-0 + 4-6 (mean + SD; range 0-5-13 0). This is essentially the same as the values obtained at the time of the original measurement (6 6 + 5 2; intraclass correlation coefficient = 0-92, p < 0.0001).
At follow-up, the VBRs measured 5-8 + 4-8 (range 0 5-15-0) which is not different from the initial VBR (t = -0-46, p < 0-7). The mean interval between scans was 8 2 + 0 7 years (range 7-9 years) (see fig 1) . Fxcluding unmeasurable examinations from analysis also revealed no differences in VBR in the remaining scans (t = -0-45, p < 0 7).
Frontal atrophy scores showed no change. The initial ratings averaged 0 27 + 0-46, while follow-up ratings had a mean of 0 14 + 0 30. The atrophy rating scores remained the same for 13 patients. In the remaining two patients frontal atrophy was less apparent at follow-up than on the initial scan.
The ventricles." Our population showed no such trend; the patients with small ventricles were no more likely to show progression than those with large ventricles.
Although using the same model scanner for the initial and follow-up studies avoids the issues involved in comparing scans from different machines, there are still problems in comparing films obtained at different times. It is difficult to position the patient in the scanner so that the same level and angle are achieved at each examination. Such differences in patient placement can influence the appearance and measurement of ventricular size. We cannot dismiss the possibility that small changes in VBR occurred which were below the resolution of measurement by this technique. Other researchers, however, have been able to demonstrate progressive ventricular enlargement after a 2 year follow-up period in a group of patients with senile dementia using similar techniques and an identical model CT scanner.15 Even with these drawbacks, the CT scan can be quite consistent in revealing ventricular configuration and size. Figure 2 shows the initial and follow-up scans in two patients. They demonstrate that despite differences in position, it is possible to obtain similar scans 7 to 9 years apart.
NC-4
Five patients had slightly smaller and four had slightly larger VBR on follow-up than on the initial study. In all but one of these cases, examination of all the slices obtained revealed that, overall, cortical and ventricular patterns were highly preserved. The slight variation between the two measurements appears to be due to comparing slices which pass through the lateral ventricles at different levels. The interval change in one patient appears to represent a valid increase in ventricular size. The possibility of an intervening secondary illness causing the change cannot be excluded in this isolated instance.
The stability of ventricular size over a period of up to 9 years argues against ventricular enlargement being due to ongoing degeneration or to reversible "pseudoatrophy" as seen in alcoholism, anorexia nervosa or steroid usage. 16 -18 It also argues against a primary causative role for psychiatric treatment.3
Stable ventricular size is most consistent with the hypothesis that ventricular enlargement, when it occurs, is due to an early developmental lesion or to past and arrested degeneration of cerebral structures.'9 These results, along with studies showing that ventricular enlargement is already present at the time of initial hospitalisation,8 -10 makes it likely that this abnormality arises prior to the development of diagnostic symptoms in early adulthood.
